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INVITED COMMENTARY
Jeffrey P. Carpenter, MD, Philadelphia, Pa
Rupture of aneurysms after endovascular aneurysm repair
(EVAR) happens at an alarming rate of 1% per year according to
both European Collaborators on Stent-Graft Techniques for AAA
and Thoracic Aortic Aneurysm and Dissection Repair (EURO-
STAR) and Lifeline Registry data. Continued, careful monitoring
of patients after EVAR is essential and clearly mandated by this
sobering statistic. How to do so, however, remains problematic.
Repeated contrast exposure (and radiation exposure) is detrimen-
tal, as evidenced by the more precipitous decline in renal function
noted in EVAR cohorts compared with open surgical aneurysm
repair cohorts. Duplex scanning as an alternative method of mon-
itoring patients for endoleak has performed well in the hands of
some, but not all.
Direct puncture of aneurysm sacs has allowed us to directly
access endoleaks, ascertain their significance, and treat them. By
this method we have learned that even seemingly small and innoc-
uous type II endoleaks may transmit systemic pressure to the
aneurysm wall, placing patients at risk for fatal rupture of their
aneurysm. This invasive method, however, is not practical as a
screening or monitoring test.
Continuous measurement of pressure within the aneurysm
sac by means of implanted remote pressure sensors has been
proposed as another alternative method of monitoring patients
after EVAR. This technique is attractive in that it gets to the
“bottom line,” the measurement of pressure within the sac
itself. One of the challenges to this technology, however, is the
phenomenon of differential distributions of pressure spread
throughout the thrombus-filled aneurysm sac. This observation
has been made in animal models of aortic aneurysms and now
directly in human subjects.
Pressure sensor technology is in its infancy. In addition to
malfunctions of the sensors, false-negative study results have been
reported. The report of Dias et al raises further concerns about the
a priori ability of a pressure sensor to accurately detect an endoleak
unless it is in direct communication with that leak. Sensors located
within the thrombus will suffer progressive dampening in propor-
tion to their distance from the endoleak and may fail to detect a
leak that could be transmitting significant pressure to the aneurysm
wall elsewhere. The future of pressure sensor technology for EVAR
monitoring is as yet unclear, and a long-term observational trial has
yet to be performed. The differential distribution of pressures
within a thrombus filled aneurysm sac will need to be an important
consideration in the future development of this technology.
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